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(57) Abstract: Fluorescent probes 

represented by the general formula (1) wherein 
R 1 ami R ! are each hydrogen or a substituent 
for capturing a proton, a riitiusl ion, or an active 
oxygen species; R J is a monovalent substituenl 
except hydrogen, carboxyi, and sulio; R 4 and 
R 5 arc each hydrogen, haiogeno, or alky]; 
(I) R* lo R* are each alkyl; IV 0 and R n are each 

hydrogen, halogeno, ar alkyl; M" is a counter 
son; and before the capture of u proton, a 
metal ion. or an active oxygen species, the 
combination of R 1 , R 2 , and R J gives the 
benzene ring to which they are bonded such a 
substantially high electron density as to make 
the compound substantially nonfltioresceni, 
while after the capture of a proton, a metal ion, or an active oxygen species, the combination brings about such a substantias lowering 
in the electron density of the benzene ring to which they are bonded as to make the compound substantially highly fluorescent. 
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R 1 R 2 
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[0002] n— ^>-t*7/^^±^ytlllfiltl^<i6^feb*l*^3fe^"efe5 0 Pf#}ii?i> 

kLx-hffi&mn$ifflMix^^ a m^^y^ytt^hWii&nx^^mMx 

^J^(f*yP'V , >A^^7 c t3'-yT*fo5fliJO-3 (R.Y.Tsien.et 
al.J.Bid.Chem.,264,8171J989), -rhy^S^a— y-UfeSsodiuni green 
#I^5,405,975-^#) , NO^fel/n-? 'T&5DAF3S (WW ¥1 0-226688^&#t 
) , Stt^itS^^P-yTfcoHPF^IJPAPFCIl^^VVO 01/064664-^^)^ 

[ooo3] m^^-^v^&ft, 8mis#£#-a ^mxomfez^mti-z^mxho 

HC550/570 nmH"#£&*###fSiLTV^ *u Sft^f «^i|Z^1 t'i£< 

^swfeijf-efcs.su m^th^nmmnoijmtm^x±^<m^^mx 
fo&^yic^^xwMtwm^t^xh^ 
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[0004] zfi$.T~izhv-?^-mm^n%7v-7'it.hmik<DUM*mmtix% 

[0005] *#!Jli#P>WU 3fcfc: % 7;^^-fy|g^^^fi-?i|x^^^T-rt«^m?-Sij 
PCT/JP03/08585#W<BI*) ft 7/^Hr-f>^afc*5V^T. «WijiU^ 

IgiC-M^Uc (PCT/JP03/0B585^ifta*, 4*02003-314041 ^&8lS) „ L?5>L# 

[0006] *%m<D®Mti, v-?^ftm:&^%ffl£lkftyv-7*&1&i-ZZ.k\zh?i 

[0007] ^^bra^/i^i^^-to^TM^ 
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/^U±^>m<Om-&tmm^Wt&W.nW 3 (Photoinduced Electron Transfer; 

pet) ^a*M^tLT gft t# -sjf^feorit>a^ 

[0008] ■ 1-Jfcb*», &Wmt, f*yn-7'tfeot, TECOStQ) : 




, R\ &-(/R 9 it^tim^^^f^^3E^UCV^T^J;V^T/^^;v^^^L;R 10 S 
/^/V»^L;R 4 ;&<>1r\ R 9 &t>*R l \ R^OR 6 , HEU^icR^rM'Vj^^Sffiz)^ 

fcfcU R ! , R\ RTfR i <om&'&trikt± 
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[0009] zommokmLvmmz.xfaf. r\ r\ Rxm'am^i-^^ym^^x 
an. 2ov^mxm, -&-a±m^v>, &m-<*y. xmmmmcommm 

Wb2] 

X^lMcHj-CHa-NJis-fcHa-C^-Nj^- fA) 

^Mmxh^i-m^m^o^^m^mm^m^v-zfxh^x, r 1 
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(B) 

R 3 

[0011] Zb\ZB\V>WM1i*htZ< ±B(D-^(l) &$,R l RTM 2 ittti?tim&iZ7km 

±m^>s %L<immmm : tM&-fz-frfr<Dm. 

%Mf$lXbl:< ;R 3 «7K^MT-, ^/vjJ^vvi^ Xf^MyiiJ^^o-i© 

TV ^Ck£h ^T/^/WS^/T<t;R ,0 Rtm n tt^^tU4llC{C7klliii ! -s /^^/VI 
■?\ Xttfi:M^^bTV^TfcJ:V^T/V^;V»7T>L;R>UfR\ r'SWR 10 , R 5 & 

*StL5^)t7 B P--y(D|S-gf £ifeTfcoT, r\ R\ &t*R^&*£*>ii*LT % 
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[0012] fc£mmftv-y$yiir&%ni'6%ft7v-y&mt£n, 

[0013] mmi mt&m i ~8<D?k%w*fr^tvmYi-~n%<»mkm&t<n>m&z^ 
m2]m2mt^m(Dm^mtpmmt(Dmm^uzmxh^ a 

itmmMM^mw^^jt^-yt Lxm v ^ btiz &w mm ic^x^tih 
j^i-y^ mM7Fy?zk°%mtfz>^t$x^ mmmmthxi^ - 

[0015] *36M©^^o-yH:, v~#$>&m&kVXlim&tlT^Z>&mfflj£ 

mm^MLtzck%m£kLxh^(iUi) t^^x-owMmt.tfxmnz)* a 

7iryHiiig^) , Texas RedC*^^VSS^^©9Hfc(^2-*/W#+S^7i=>'l' 

^Ti"5*3t7 , o—'^'tLr, ^^^^^Jt^n— ^-efcSColcium Crimson, AM# 
#&£;fVTV5(.£U:, -^l-^rty— T'n— 7^±«D^^n^ (Handbook of 
Fluorescent Probes and Research Chemicals, Ninth edition) <5957-~65j|\ 788—790 
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[0016] m±\t, im^-f^m^it^-mt. J. Prakt, Chem.. 54, 223(1 896)&l>T)yes 
and Pigments, 42, 71(1999) ^£iBJ|ft&frfc;fri£tf:ftoT, J^^AT/'/ftK, 8-fc 
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[0019] ^>^>'^±^^N7^ 1 &tm 2 ©M^I»H:^tcPS^^H^V \ r\ R\ & 
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, m&&fflWO #M 2000-239272 5§-^$fi, Hl&kHWO 

01/62755-^S*ifSr#fiai-5rid5T#5 o *fc, i E-U^7-7*n-^tt<0*^ 
n-^ (f landbook of Fluorescent Probes and Research Chemicals, Ninth edition) <D|& 

j»mrs. RT$ifa<r>&M43-» . % 

[0020] M^m-isi v-c rfii^j ^fl§»tt, R'&tf/xfiR^ifefr fi^i-ib^RHb^ 

[0021] {flifi, »M^>x^-^b^:^ofij^^c^>»^)fe7°p-7^^ % R'^tm 2 
Wk5] 

X 2 

xi-n-Ichj-c^-iji-Ith-Ich^ch^nI^- (a) 
x 3 

(5fc4\ X 1 , X\ X 3 , ^O^X'V^tL^tbMiLfiTK^JlT-. 2-t"y^^ 
[0022] - IfcMkSif ffi £ Jl <^ jfc^n-:/TttR , ;a.T*R a G> v 'tC±f3^ (A) Tfl 

A)-e£$ft£g-efc!u ffi^^7K«;mT--e&?>c ( t^&*u\ x\ x\ x 3 
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[0023] -mTO^ay^jficO^n-y-fi, R\jttJfc^SV MJ^LT >T[^ ( 

Wb6] 




(S) 



[0024] *pj]«^ov^-c ^T/^;p&jXi±rju^/^y^^ti>mM&(m±.iirjp^ 

yaf yuS, ^n^ntvug, n-:/?-/^ sec-7'^;H, ^7^1-3^ tert-T' 

mm-, xte^mmw^irtix^x^ &*\,<\±yvmm*. mmm-, x\m 
mm-xh% 0 

[0025] R 3 thx\im^r/i-^mxitj&^T^^ymmj±^\ m^tL\^\t^ 
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te^i/mr-hz* R%xM 5 ^i-y^>!w^-tLx\immwxf-xny 
w,i-xh^tmmLv\ r\ r\ r\ mjR 9 ^i-r^^mtLx'ri^^mf£ 

£?<fc*E&7/>=¥/i'£;&S£?4Ll\ R iQ Rxm u tl7k^W^Xh^.tmi-t.L\ / \ R 4 R 
XM\ R 9 &t>*R I( \ R*RX$R\ 3fey t tR 7 &tJ^ ,, d^*5ffl^^aiiJn52o©3£© 

Vi^fe^ (Protective Groups in Organic Synthesis) 4 PV—Xj. W. Greene) ig\ 
v ; a>-l7>f'y™.7'>K-f->'X--r>'=3-7jfW^K(john Wiley & Sons, Inc.) (1981 

[0026] ±1B^(I)T'^$^fc^l^*5V\-tM"H:^^^U ^>7 ^)tiM^'1^Ul- 

M-f^v, fltfife>r;*->\ ^^7.jvt-ymrf"A-y\ u-h/^y^/^y 

[0027] fa?u—-7izj$^Xs r\ r\ Rxm 3 <7>m^fri>t^ m&mm 

m$imz\^ -^{\)x^Mit^mm^m\m^%m^s:^j^ ^tihtm 

ftx s (i) x^^t^mz±^t^m&^(Dit^m^mm3^^^mz.fj: 

[0028] R 1 , R\ RXte't^&+&^&sn<Dn*&$t(Dffim*s iittl'OtVl 



WO 2005/OS5811 



12 



PCT/JP2005/003569 



^^v^o^bm^^^^^tt^^v-fev^^^^^i^-i-s 

B3LYP/6-3lG(d)) ^j^^cC^T^ R'&OR^LXte, 

^(-^bmiu^^Mbi-5%<z)^i^i-^^-^$?5o ^to, *wmm>p\ZBm&ti 
mmwm (A g /A g + ) £#mm^uc#i^{et r*&o. 24v»2$H£o x i ^ 

■Oc. 

[0029] fljitf, -^(i)x^^tLolb^^fcv^x, K'^y Mtflctf 1 . 00 

Photoinduced Electron Transfer: ^^H^Ml) £«fc?>RWT£5o PETtfl'M 
LT*Jtt^fcKS3*g£Dt>ifcC aSIlG>*Pflr£*Mfi[ (PETK^— )d^m-7-# 

iij^ist, i£ s jtm%:&m^%ti^h(DT~h% 0 ^(D x»^$^b^-#i«r^7feiatu 

i-— ) fc$HWLT#;t5^ ^>'iiV^^bm^^®v^(1-^* ) m«^^ r |j< 
, HOMOi^-^il^) fcPETt^tU^1^^-7 1 >^B^^3fe^ s ^*'t-5o 

[0031] tbxii, mrmmmymm^atmwmr^t^<, mmtm 
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[0033] ^^«i#^^v^rfflv^nsrijiii^jtv^fflil^, £fe 

^LtzitM^m%m&-t^j:n^/ux\ ^ 0 m &\ £3. «*^«» 
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8S»JirLT^ pHPIiam aWflk ^SR^fbffl^^^ai^JSrffl^Sw 

[0036] %mwLM.i)^%miMm&Mit&m*T&o-&&(ii) ■. 




(1!) 
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R~&XJZR™\$&mW,JXh&^tzm^ \ ^-ft£«FRET (Fluorescence 
Resonance Energy Transfer :^)l£*R|^^¥"Wj)^fflV^cilU: £ *Ji*#)OMS 

[0037] ±t£« (II) T«$n5{b^«W^#©mf!llcA^{^Lfc^^lCj:«3 

&£mKfczm^x~jLnxm&ir-6-b&xz, zomn mt-tzm-^-wm 

mx n mm&m&T&c\ttf»rmx&z> 0 
mm 

[oo38] £ir, nmmi^&mm%£t?\zm$tymmi-<5ti\ *&m<DmKtzTm<D 
ymo^m^mjto ^nb^t^mt^mo. M±^<r^zt^>T 
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[0039] [itS] 
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[0040] am 




[0041] 3,6r¥XrW?-jV75.;*y-yY>i%^ J. Prakt. Chem., 54, 223(lS96)St/Dyes and 
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Pigments, 42, 7l(l999)£#!fXT^$£tf ofc„ £<m%^trJ&!&lZT ;^>T~C 
ThytKWy^CTHF) 1 mltc:r^Sbfc2-'7 , 'p^h/V^> 92.4 mg(0.54 mmol)£Atl 

1.54 moK n-^y^y 1 mlty)%M%^ 3,6-a^f;U7;^fVf> 50 mg(0.IS 
mmoD^THF 2 mUCft^LTte, 30 #ffiJflH$Lfc 0 2N HC\'M&& 10 mi&^lRT 

3o#w«#u u^mmmutm, m^^^^ut. ^mmzmmLxm 

bXitdffi&%i/])%VA'%yJ±9u-vYtf = 774-- J-jv 19/1) Tlf 

MbTjb^lO^fetii^#7c(30 ing, «:42.1%) 0 

'H-NMR (300MHz, CDQ) 5 ppm 2.04 (3H, s) s 3.39 (12H, sX 5.98 (2H, sX 7.01 
(2H. d, J=2.4HzX 7. 16-7.26 (3H, mX 7.41-7.45 (2H, mX 7.49-7.52 (lH,m) 
MS (FAB) 357 (M-Cl") 

[0042] ±|B(a)<D^j£tP^|e:LT2"-yp*hyV^V(C#^T2-^n^-p-^rvV^^V ,k 
Tfb£'&2&&-feS#£L-0®fc (» :93.3%) 0 

'H-NMR (300MHz, CDC1 ) 8 ppm 2.04 (3H, sX 2.40 (3H, sX 3.39 (12H, sX 

3 

6.95-6.97 (3H, mX 6.99 (2H, dd, J=9.3, 2.4HzX 7.20 (2H. d, J=9.3HzX 7.3K2H, m) 
MS (FAB) 371 (M-CD 
±f£(a)0^^[lTjjlEe:LT2-yn^hy^>'t#^T2-ya-cT^-y-- ^fflV^T 

'H-NMR (300MHz, CDC1 ) 5 ppm 3.37 (12H, sX 3.73 C3H, sX 6.88 (2H, d, 
J=2.6HzX 7.00 (2H, dd, ,1=9.5, 2.6HzX 7.14-7.22 (3H, m), 7.29 (2H, d, j=9.5Hz) 
MS (FAB) 373 (M-Cf) 

±ie(a)^^&ii^#tLT2-^n^lv^V^#^T4-yn^3-^^,'VT"y" 
;V^VMT<t^4^feij^tLT#fc(l|Ji*: 83.6%) 0 
! H~NMR (300MHz, CDC1 ) § ppm 2.02 (3H, sX 2.39 (12H, sX 3.92 (3H, sX 
6.95-6.97 (4H, m), 6.99 (2H, dd, J=9.5, 2.4HzX 7.09 (IH, d, J=9.3HzX 7-24 (2H, 
d, j=9.5Hz) 
MS (FAB) 387 (M-CI") 

[0043] ±E(a)0^&^|W)ii{cLT2-yp^h^^(C#^T2-7'n^-4-^^7'^y- 
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/]s%m^x{k&ys5&%&mftkixmiz{w$ : 92.7%) 0 

'H-NMR (300MHz, CDCl ) 5 ppm 2.39 (3H, sX 3.38 (12H, sX 3.68 (3B, sX 6.88 

3 

(2H. d, J=2.6HzX 6.97 (1H, d, J=2.6HzX 7.01 (2H, dd, J=9.5, 2.6HzX 7.03 (1H, d, 
J=8.6HzX 7.31 (2H, d, J=9.5HzX 7.39 (1H, dd, j=8.6, 2_6Hz) 
MS (FAB) 387 (M-Cf) 

±Ma)©^&tl^^tLT2~yn^hybo:V^#^Tl--^o^-2,4-v : ^^>^> 
-eV^ffi 1/ ^b^6«£ll»£ i.r 0W : 98.0%) „ 

'H-NMR (300MHz, CDCI ) 6 ppm 3.37 (12H, sX 3.71 (3H, sX 3.95 (3H, sX 6.68 
(iH, d, J=2.5HzX 6.72 (1H, dd, J=8.3, 2.5HzX 6.86 (2H, d, J=2.4Hz), 7.00 (2H, dd, 
J=9.5, 2.4HzX 7.11 (1H, d, J=8.3HzX 7.36 (2H, d, J=9.5Hz) 
MS (FAB) 403 (M-CO 

[0044] ±£(a)©^fe^[SJ#icLT2-yD^h7^>'^^^Tl-yn^~2 ) 5-^h^^> 
'H-NMR (300MHz, CDCl ) <5 ppm 3.67 (3H, sX 3.82 (12H, sX 3.83 (3H, s), 6.75 

3 

(1H, d, J=2.7HzX 6.90 (2H, d, J=2.4HzX 7.01 (2H, dd, J=9.5, 2.4HzX 7.08 7.12 

(2H, mX 7.32 (2H, d, J=9.5Hz) 
MS (FAB) 403 (M-CO 
±fB(a)^^&ti^^^LT2-yp^lvV^>{C#^T4-7''n^-3~^fvV7'^iJ>-^ 

'H-NMR (300MHz, CDCl ) 5 ppm 3.09 (3H, sX 3.37 (12H, sX 6.76 (2H, mX 6.88 

3 

(2H, d, J=2.4X 6.90 (IH, mX 6.97 (2H. dd, J=9.5, 2.4HzX 7.36 (2H, d, J=9.5Hz) 
MS (FAB) 372 (M-CO 

[0045] rmfDmucnhhfcit^^m'jtw^Rnmj'W Cph i.mmm^}^^ 
mi 
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sua 


a [tax <iaa) 


Em (nm) j <S> 


1 




54S.8 


570.4 


0. 644 


2 


2, 5-DiMe 


547. S 


559.8 


.0. 656 


1 3 


2-OMq 


553. 0 


577.8 


0. 578 


i * 


2-Me-4-0Me 


550. 6 


569. 4 


0. 609 


! 5 


2-0Me-5-M8 


552. 0 


576.4 


0. 552 


e 


4 W OMe 


CSO. 6 


573. A 


0. 55 


7 


2. 5-DiOHe 


554.0 


SSL 2 


0. 08fi 


s 


2-«e-4-NH s 


547.2 


563. 0 


0.02 



[0046] M2 

i. oovurxmrnn^xm , i. Aovu^xitMcj-wmmo. q<t>^% 

^tt**i|X*W:0.01#TifcS©fc^L.X* ±lB0n-^>^iift:©it^jfc*tt 
[0047] #j3 

^^it^ i(oi&ffim%ftmi'X7°vyYLf^%%m2\z^i- 0 wis*, 
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[0048] ^mm^-^^r^mi^'M^u^^mm^ti, 
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Wfci] 




(!) 



, R s , &O^°^cixmSi3z^g^£^WbT^TtJ:^r^^S^^L;R !0 S 
fcfcU R\ R\ JS.U5l 3 ^M^*>&tt 
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[6] T!B<E>-jK5*;(II): 
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